Expression of adenylyl cyclase isoforms in neutrophils.
In the present study, we have identified the expression of adenylyl cyclase (AC) isoforms in rat neutrophils according to the mRNA analysis and the distinct mode of regulation of isoform activity. Agarose gel electrophoresis of reverse transcription-polymerase chain reaction (RT-PCR)-amplified products resulted in a single band of the expected size for each product with nucleotide sequences corresponding to AC1 to AC9. AC1 was abundant, while AC2, 6 and 9 were of moderate expression among the AC isoforms in neutrophils based on the quantitative real-time RT-PCR analysis. Exposure of neutrophils to Ca(2+) ionophore A23187, isoproterenol and forskolin stimulated cellular cyclic AMP accumulation. EDTA and the calmodulin (CaM) antagonist, trifluoperazine, prevented the A23187-induced response. Pretreatment with pertussis toxin (PTX) inhibited the alpha(2)-adrenergic agonist, UK14304-induced cellular cyclic AMP elevation. In addition, UK14304 augmented the cyclic AMP elevation when cells were stimulated by isoproterenol. Phorbol 12-myristate 13-acetate (PMA) attenuated the augmentation response of UK14304 and isoproterenol. Treatment of the membrane preparations from rat neutrophils with Ca(2+)/CaM, forskolin, isoproterenol, GTPgammaS or Gbetagamma all increased cyclic AMP production. The addition of protein kinase C (PKC) catalytic fragment and Gbetagamma augmented the Ca(2+)/CaM- and isoproterenol-stimulated AC activity, respectively. However, forskolin and the activated protein kinase A (PKA) attenuated the GTPgammaS- and isoproterenol-stimulated AC activity, respectively. KT5720, a PKA inhibitor, reversed the inhibition by PKA. Taken together, these data suggest the presence of four groups of AC isoforms in rat neutrophils.